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1 

a««^8&i£-r »m ts#** *-r 4 sia^a* a 
a. mffisiamattifcvcutaesfl-^ajfls&flju. ansa 

aC-fcUT. lKrfSatS*5?<*i:»cS«Pag|/<:5'->cD»e 
i§a*ffi*6£U C £3!aLTStP»K'<*- 

ia^^Jt^aa^^TtstaiL. -ecoftaniiics-^uTfifise 

» S ^ * i co « * « ee cd >i a«) o> «L S * ^iffll T S iM # 

aj-r-safc&ai^at. K#aco#sj*s*ics-=fi>Tim 
/t-r r x mm #a t «-atf * c t <t r * »« »ss 

E3K»#g:rt© h*— a«£#ttJL.. -eco«aia£S£te 
[H3RJB3] g!«S>l«:ffl}#UT*tSH¥*<i:*f|SlTS^ 

a. «rem«»iiift*ic«2Bft^3S*ff{*a6fliu. ansa 
iaie^« ±^ it^ b « s 3 * «t -5 tc u fcia tftj^BSS 

at. wia^«#s^c»)i>^— as£&ffiu -e-co&hj 

a£M9Ii^at, *Jffi^*^Sccoi£»(DiaJK^taS 
&£<&SR!*«-tft»I-r-5SW»*n^at. E^acDRaiSS 

•tt-st^jc. wsco h a* izmm s n^cosia** 



(2) **0fl¥4 -3 2 9 5 6 2 

(1**41 4] ^«JW«:fi^U-CfS!tl^*<ii*f(S}-r^^ 

A sb « ~. » in t * « a aq s «■ * r * 9i a # a * m 
ata## t 31 aa»ia t com c ee * t &. f 7 x a 

UTMliatftLU S etC-tcogsa*^**^*:^ 
ffl<E¥tt-L^ U Tlffi fife* «fc 5 SC L, fciB «»rtJ6 

Siza^x. *aEfi*ar*<*±tcsqii«s/<^-><?5»* 

>cosiafi*£ffi56lcb£:#. -CO^IlI6&ccE#t7t*/ti±iS 

eftts^^jbco^tgeftjK65co/*i3e)co5tas*:*ia-r-5* | i»^ 
at. ffti2Sifi**aF*icDh:h- iftss-KaiL. 

ffii;S«jSIBt*ltl4L-r-€-cOH:«$S*<;i£:i;fc hi — A 

mmmmmn zitifiTz hi— Ag-ma^ai:. *coh 

T*i)3E h a £&tti^acOSZ£ffl *«»T* ^a -i: . 
20 H<JE7tKai*T'CO<%(2lco«tllffl<i:atrisIcottai«ttcogA< 

^f«cos*atit-<r^#^«a-^. sftsas«Baa/<^ 

■r « fet *aitfc r t it 4aM«ga. . 
»is«'^«i£-r'5sasiej#*«:W-rs^a^a*a 
«a t ?i a wfi * t. cora c« si- 1. mm a -f r x a 

rai£3i:«'±'N.«E3?LT®a«:i#^cfc-5lzL.ft:tiaJB^ 

aicfcur. «fia«fi^±icsqia«A^->cD#a 
>co5ja»^jgBKbfcafc. ^co5is»cosi*3t*/i«3a 

»fflS!r(*:-hco 5JS»}Bb£cd fcaftcosas SiSIffllT S *Ji»^ 

at. mtie^fiMHawco h-^ — aasftmu. -ecoftaj 
a £ 3*Ptt t L recott««* ictc c K -f- a 
*»j»ffl©^«:m^-r^ h ^~ aafttu^a t. h 
40 -r— a«swaiffi»#cs-^^T k^-- as^siap-r-s h 
t-issisjfat. sfrE3t«aiiR^co«aifflfrs-^^ 
h^-a*«tti^aco»qia*fWP-r*#a t. 
— aiscojtjga. TfBa«^vw±-5-cD^^coe*a 

^L. WIESma^SnSh-^ — »#coji^ffi#-&W;tT 

rxa». #««&»-svw±«*aw^-rn^*£MT 

[0 0 0 1] 

30 [£a_hCDfiJffl#Sn rtOSI^Ii. ht-t+V'J7A> 
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3 

its.* 2 i&ftmmmzBim Ltzu— #7v> *&v>yt7 
m ^z.mtoB6zma \z&r z . 

[0 0 0 2] 

[0003] rco«fc^ntiai»^sa5c*ct*M«siOT 
[0004] i«,k5^SPi:J;5i. 7fct*iii*^-ctfc 

fc4C ica«<ft»*<Sft L-T U * 5 t. U 3 ?F«S- 

s c»4 b ^ — iBffi^Sf < rx o t grmmmn* h 
o i;. aaoi^HiftasE^'S.n* 

t*. {*).*. };«#BflB8 6 3 - 1 7 7 1 7 8#ii«fC^L€>n* 
[0 0 0 6] es|A.tf»0B^2-9 7 9 7 3^ii« 

[0 0 0 7] 

[»i^»RUi'5tt4»a3 S5f#C0 

a u t -r * si <t 3ijs<ogitft»tt -c l- * 



(3) #§fl¥4 - 3 2 9 5 6 2 

(3) ^ 

[0 0 0 8] &#cO«fc?ft ££fH 

*r U 7«««tt73<D«^SEft{CJ;0. K-i— «&— S 
[0 0 0 9] z<nfew\i±Si<»<£\zm*-Ttj.t<tifc. : bV) 

[0 0 10] 

[gsa*«i*r«)5:Ji>»#R] z commit ±?s. <n mm* 
« fig « *s % ig -r -s st » an a & * * *r r •& m m * a * sa 
t. m. to m a # # i co iz m n t a«/ * -r r x « n t * 

<ft a< 7 x « »**iffl-r *3R«/t-r r ^« »¥& t «» 

[0 0 1 1] >i*3, »S«rftaiL/. 

05 tft ai * <t s ma t l x-e- it »c u 
tw^- mm&mmmmzgi'j^Th-?— 

[0 0 12] ±sco«i»^a. h^— mm&m^ 

2nt2itz>£.pnz. miz<n v-f- -mmzmm^ t\ttmn 
mtoWtiL*±&x#ttim=?iz&-oTiktiiL. &x»inm 

[oo i 3] a sc. ±.m<ommmm. bi—mm».to 
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* « g H 9 - ><03Bffc A-f T X « * * M &T £ <~ Pi IZ . 

#*a&. ^akA-fTxa^a^^jiaTta^i'^^ift 
coo i4i ±E<o»i<«^a, 

(0 0 15] 

s*pa«A* - >©js*n-f 7xassait5 =t^iz 

[0 0 16J Ut*<^T. £COS9I«:Siefe^g3:f*J<?>h:h 

-cotR* n tf-tsta-c? i o &mm<o 

•SiffifcJBlfcSiatt. (B3X hr-7Jt*r^— »^«8tO«fc'5 

(0 0 1 7] »*gi2<Of8^fC«tn«, ±3fii:H«CL 
T S *P * — ><nm fftA -f T X « » €r iM ®T -5 <£: 

(0 0 18] a*gi3(75»^ic«fcnti, 

(0 0 19] Lfcd^T, C<75l»*ia2X}i3«»Bfl* 

hi— *&m w*n ft ^ &mv>&> * t» news t * -s . 

(0 0 2 01 a#^4tf3S6^tC«tn«. ±8Eitfeai*^ 



(4) Wm¥4-3 2 9 5 6 2 

(4) * 

^f*A<7xa»3&S^}i3*aft£"tf>f£<** 

» a** tttf> e a <t «c i 5 sfk tc *t£:-t 

(0 0 2 i] iM3va5cnnBfHz£t\v£. .Lfejt&ffi*^ 
sEW COSTS'-,. ±SSS*tt^h^--«(*OT±f5ia* 

(0 0 2 2] Lft7l<r?T. C<75^*Jg4 5 cn^WZ 

(0 0 2 31 

(3!iS0« Z<n&W<Z>&&M>5:mtt®miZ&?^ 

[0 0 2 4] COT«^«iC*3(,iT, a?B**i«aii 

**s5tceasnfc<femj^»:i:LTco<;> 120 (bo) w 

W««Jt» (OPC) |^7A2»^1!;}I. R@3t*K 

-3C0A5-9!«glB 6. 7. 8. /S3t*H5A2 1:iC^ 

h9. ^-OfprBlte^JU b 9*rl£^aiES:EnJnT5/t-f 
7XD-710, fc^OT!i5>tfltH7A2cOS®l-glS 

«jt*H5A 2«>*ffifc«s-r^aw$;^*-r-5i*a§8 
12ft £* #ie;fcE?iJ s nr o •& . 

4<? (0 0 2 5] f IBllE^^^h 9«S0tC}±. 

Lth ^— ft 'J — = > *f-T %?Z2><»'<)\> h?*} --- 

>ysa 1 4 t*tEig$nTv^. /W7^o- 
7 i 0tt^aiA^r^c»«^jHgtftoTv^. fwie^ 
> 9 fr*>mmzrLK.m^-ti &M&'<>i' k 1 

6 <n ma 85 en. wahKiT^nottttenxu 

50 £. 
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(5) 

7 (5) 

10 0 2 6] S<ak:. V— 5f>t^*4cO±3R r rC!i. 

1 <75Ji3iCfiaiSnfcl^a«a#tL,T<55n >^ 
^h^7^18. Z.<DZ1>99 hrt^Xl 3 ±.<T>mmz 
£33t£S?Wr<583e?>:/l 9. <Z>5#t£$ 

2 1 l;ioT^«l/>X2 2 
3t«ffgUe^T*4CCD (Charge Coup led Devic e) 
<Q-f — ->--t>-y/'U-f 2 3»CA5fcSt**. CCDO-f 

tfcou-tfiB«$:«ai-r-5. JO 

[0 0 2 7] S«SKS-8<CF»?gBtCiS, STtfcK^A 
2 iC«-L.m^^-*-^^*«-3T. LT 
(0*fiStt<75Riai«^^«^'J-r5 a. 6 a. 7 a. 8 
a*iEasnTV>4 (!S7t#K5A2 y T'iiO. 

60mii) . COTSfife^ U — ^5 a. 6 a. 7a. 8a(TCrt 

[0 0 2 8] m3i*£a 5 f*lC5i!l h?— 'J7S 

[0029] jsaT'^v^aBe-r-s+v'jTiL 

Ttt. ¥^«!fg4 0-6 0 iim<D#*att»ffilCio 
Tt£JI;*ttJfcmt*5.0~5.5 (g/cn 1 ) ©7x7^1^* 
i;»in*t l J7!iiffli^nTU4. h*- 1** 

•**U7Gl*IZ«. ^g»»»+t , J7*ffl^4Ci: 

[0 0 3 0] j:iais^«uc(*!»$n^^iaiii5!co 
$i. *<>mw& (cpu) 3i««*. ccD^-r >« 

©85 3 1 l:JtLTBfS<DROM3 2&CXRAM3 3 

x i/o3 4^itu- tf*^ swaps 3 5. aims 

8S3 6. *4fet:>1*-3 7. ht-SSt>^3 8. IB* 
•fe >V 3 9. gS«ut-t:>-tf4 0. hi — *i«StEJS§4 

[0 0 3 1] U-*f3t^»J»SS3 5 JSU— 9=^*4 

<du— ♦ftti7j*«ST£t><D-r. aagsss 3 6 siaFS-? 1 - 
a^H7xo-7ioa:<<gfA--f7^a-5 

1 3 5C?tL,T^fSOTte^aJE*-^A.*t>CDT , *-5. 50 



^8B I P4 - 3 2 9 5 6 2 
[0 0 3 2] 7t^-fe>t7-3 7tt. i!5>t«:r ; 7A2WG^ 

5ta't>-!tJl>'5.^0. 557t*f i 7A2±«CJgffi$n^^ 
[0 0 3 3] h7— »a-t>+»-3 8 12. 3l«g»7rtK 

-asfitsieffli^jtfeu h±-a«*ts^fS*T 

£ !-^- rates ss 4 i iz^tj-t^mm^m^x^^. tz 
a. ««SI3, 6. 8 f- fe^n^nst- as-tv-tr 

-e*-5>g57t«:H5A2fios®a<2:*ttab. tpraie^^ 

;u hWfig54 2 ««f fBHg^^;p h 9 WBft*W»-r*. 
[0 0 3 4] C<oa3?«(C*3(t4Si9ia«»*ff-C 

H31 0 8 Cma/sec ] fEJlgSli-fc «af=-r- 
3 6 0 0 CV} K 3? S3 It*. 

.^7t*K^A2©ifeM3Kcoaffi^-3 0 (V] 

[0 0 3 5] j&giffesas aa-/7>its 

16. 71f>^lB8i7, -fXO-S*gI8) 

0. !S!3tflEK^A2fC3ttbT^A'-v^'0. 6 (mm) *t> 

ti*-ceB3*ifc§s«xg-:/5 a tzjSosssft-- 4 5 0 
(V) »c. ssseE^-ibTt: — 5^ • tf-7«Ji (Vpp= 
1.8 (V) ) . H&ft f-2 (KHz) n&m&nm. 
»/H7X (-«T*S) SrWSflU-C. 
a<0^7t^r J ^A2k:M-r^Ell£Mait**?J 1. 8 
U-C^«*fr^-5. SiffeXM— 75 a t^»S9«»lH5» 
5 C t(73ffl»«0. 6 (ma) T?&-5. 
[0 0 3 6] S?t«EK^A2±C06K*n/ih7— * 
e?/H7X*^ttl3n^W7Xn-7 1 OCi 

0 h 9 [CIS 2* 2*1-5. fit. 

BlSDSnfclE^Af 7* a— 9 1 3 IC<fc 0 <E^«{C<6^ 

[0 0 3 7] 2 feJ&licO^-g-tCli, 4"F^ lESP"^ h 9 ± 

^jmsn^je^/f-fr^a— ^ i 3 c«t o (e^«-f:<e^ 
sns. tut. ^-coie^«-«»js^;uM 5^<fco« 
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(6) 

9 (6) 

aisti*. /*43. rco^MWKfcu-oi. {assists 

}}■ <T> / \) \, 7s ft «r A ft U 8 * * til SS /< -f 7 X €: ffl H * 
[0 0 3 8) ^K. IRtttXift^Cfc*^^*!^!^^^ 

s*&v s frzmtikm-^^tatsnzmouKTz. io 

*#COiSDSl£**Vdc£3lV>Jfc(a : dV = V s -Vdc) £ 
A. B. C*©i9(:a<5. 

[0 0 3 91 znt><z>mm<n®.&. i-ft*3^si{ft#T-> 

JHCttlT * hi— tt*ftco«*A<Si* r <h«¥«ni 

*C. 6 5 58) iEgSric^OTSeS^^^v-f a> 

ttt-2 5 0 (V) "CSt-ftil^O. 5 (ag/cn 

[0040] Sias. sags* <#j*.tfiRS3 or. a 

S9 0 96tl*«:Htt«t-rS) 13 4!C*Ti 

1A«'>4 <ft5 fc»S«fflfli«*f < 4 O . hi— 

(N#!g<t-r*) letters </* -s. 

[0 0 4 11 -tCOfc#, ft&tBSS?-i:UT<Ojt¥-fc>-* 

3 7*^aj^snfca^s-x^Lfc^-r>*iw«3 i 
mmmez'* 9 — ><a*iw.»& wsrr z> b 1 — ftmm 

[0 0 4 2] CfOllMTIi, H— *ScO«T***a 

i.^*/ha<-r**f6j»-s:jeu> xsusttc assess © 

kf— ? • t:-^«ffffiVpp«:aGieT-5Ci:CJ;0, 

a*/-? ^ - ><nmm* n *ss»te2j**<e < * * ± ^ 

ZZttf-n-S*. Cnit 03*<OVp (A) i'^Vp 
(B) c*tn*ai/^^ — >co3R»5j?T->->r;V*3SH-r 

mmiz£.on>E>EfTttt>ti^m& <a»a> c*tb so 



1$»?4 - 3 2 9 5 6 2 

10 

x hi— «a^<£T*ntfosn-5. 

[0 0 4 3] fiiSS. ISagPS (Wx-SiiSS 1 0 

t. l 5?eem£L4*!g£:-f S) <0«^fi. 04{c^-T 

Jt«EK7A2frf!f»La<^-5. h*— fl& 

>+>"3 7d^fi0fi**X^Lfc^-f >9I«ISK3 I Si. S 

\,\£.*mv* ^ni:=toTS^ — SS*&[e]S84 i tc M — 

[0 0 4 4] CC0*§£\ h+ — iftSEOT±.»«#»8fn;*n 
•S. Cinti, 03©Vp (A) A»€>Vp (C) 

&l>\9 — > co^*^-?- >•> r Ji'SiiSts c t tc^a^T 
(ma a) C5ttLTb^-«*W±#^*8ft*^ 

•5. 

[0 0 4 5] Sip**/X^->(»3S»a 

[0 0 4 6] a#cD?s««« (N«jg) Tti. stp«a 

/^->©3^»/-?-r 7XBlI«»4lt - 2 8 0 

<v) n^s^SE^^-f rx**w snsti*. * 

fc. aS3t*H7A2 ±OT h^— CM/A) .Cng/c 

n J ) tlT«^B»i«*4A4 0. 9 Cng/ca') C 

5K4 2 0VT»5i)^. 8«»«tV 1AI-3 0 
IV) CBCtt. fMttVdilt- 6 0 0 CV) 
*iien-5. 3S«A-f TXCDiSjS^VdcJi. Vd+1 
5 0 (V) 

[0 0 4 7] HtfUBTte. SqBjftS/t^-XZ)^*^^ 

>'>tA-«-2 0 0 CV) fCtt*<fc-5IC$"iW^n. -5-03 
«teco**ro®«aiJS**A^««^T i >->r^»«3 4 
0 CV) •C*5fct4t, f««fiVd iUTVd = V 
1+340+150 CV) £.t£Z>£.-5lZ, v 
r 3 coy; y H3 a ^BRinTS^'J v K^-f 7^*«aS 

ana. »#$B«{a:v i a. *sB«]{2-b>-y-4 o©«ai 

[0 0 4 8] C<0Hffi«C0<fc-5tC. 3Ei»S*P*1»" — 
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11 



m»r «#en4 hi— «g£ia«u -eco&si-eroh 

i?T18«t5i. *-riR*-t>1f3 9(CJ:^-Cia*& 

cxsjk^bmsu -ewtftaajics-^uTieMiSJS (S 
&<*><z>*tt<a#*ra) H^ai-^-rs. t lt. BfrisKDsa 

iVp«-iVp- 
fiU I A I IZAV&ttm&HT. 
[0 0 5 1] Si*a*/t;5'->cD^««»^ilaSt65^cD 

*&SgUS-r. #6nfc#if*T-7t*-t:>-*3 7 
SlSff^v fni:Scfi>-c^ — \A<SEiz 

[0 0 5 2] f ^-fc 3 7i;it)T«ifll/ 

->»rom/jflavsp<i:a>K:Vsp/vsg*<. sei:±oT 
»J4-S£*»fijftlji k n (n=y57>. -fxn- ->/' 

-mo. io caa%} rasa) «<sn, ja^^ics* 

CO OS 3] hi— -fc > fit £3£ML;t« 

[0 0 5 4] jtgs-t>t>-3 7 K«t -attain. «« 
sap* (3*ui««aswetak: < fc-px*'j»f3ns) a 
tfffl^a o tfc§»cfT*5n. SR#-t>u-3 9K=fc*&si 



(7) 
(7) 



»ffl¥4-3 2 9 5 6 2 
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[0 0 5 0] H-H, ri«IE SfiSStf 

<-T-5J:-5KtS:j£U H-H„ #ft<7>«3-}i. f£S«tf 

A v L,Xfft"3t\& (iv>0) . 

<H-Ho ) / I H-Hfl I x ^ v 

«5ft}ClIaIOT*S-C. "0" <7>H!£-CttS OtfclC 10® 
«Jgr*n-C r n^-fe>t*-3 7SC«fc5.ttSId^fT^fc*T.-5. 

tO 0 5 5] iJcC C1C0%^(7)» 2HJg^(CO^T25i^ 

/n — k !iim:$«s& i mnnmhm 

tO 0 5 6] (3a«<7j^«tfe») ^6L« 

2cos*»a6/^3'— >ffi(7?s*f?t««73ai^<evsp, ifeaa 

B5 (h*— Attt^LT'^fc^SSfl-) 0>ai?J (it V sgi U 
X. K^A 2 Jttf) (M/A) t~*t 

U 1-306874 fcM^Snfc^i*Srfflt^ 

10 0 5 7] 

tStU (M/A) =-1 n CVsp/Vsg) /»3 
JO 0 — - 3. 0 tea* /n«) 

tO 0 5 8] Sfc. ««r : a ( 1 ) f±. ^ft^teSffi 
«VktLT. i£®WfCtt2-C#A€,ni. 
t»2] a (1) = (M/A) / UVp-Vk) 
10 0 5 91 h^— iftjaiSN-KSSjCl^LttSiC^ffl:?: 
3E3gLfc££<OVsp£VsgcDffi;>>6, S**^* — > 
M — tt»S (~ '-m. 0. 5 bug/cm 

»] ) t-r*fcse><osi|iisaE/ , !5'— ><r>^»^7->->r 

MVp (2) >i. R 1 £:5&2<08SSia>'^SfC3f:: < i:•3-C 
3^^^^>|=,*^.5. 
40 tO 0 6 01 
l»31 



GtC^rj-CWKfSnv ;©FLAGA! "1" ttHS&lCfiJS 

iVp (2) =a (2) /0. 5 Cng/cn J J +Vk CV) 
©U. a (2) — In (Vsp/Vsg) / (S- (AVp-Vk) 

too6il v k «— «}c^f»s«jco4*tt (a 

savk = - i o cv) £LT«5. vk*ht 

-««©B8StVk (TO iUTaifl)RAM3 3i:IE 
TttttiL. Vk=Vk (TO i:LTJRATt>«fco^ &L SO 



) 

±i^*»ft;AVp (2) saSttjESOSqSjft^^ 
- ><D3K«#^ > -> f A <*: U TEA ttfll * ff ^ . 

to o 6 21 »±mtomm.&&zfz&e> hi— 

(M/A) nax 3^*#^> ^ r ^ A Vmax !iSt2 

CS4] AVnai = (M/A) «ax/a (2) +Vk 
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13 

[0 0 6 3] Z.t\frc>, VdiUtVd = VI+iV«a 
1+15 0 (V) £.tt*&?iz. ZOif 
>J v h' 3 a.\ZWtoTZW >y H/H7X!itfflS$ft4. 
V Hi. tt&-fc>1f 4 OOT&tbfitiL.T-S-A'B*!*. 

[0 0 6 4] £A±CO*5^SaS*a9<D7n— 5=-r— hC 

.k^rsi^-r-si:. Smir>-y- 3 9 JCfc^TfiS&tftS 
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